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THE VERTICALaSTRUCTURE  OF MAJOR METEOROLOGICAL FEATURES ON JUPITER:  
THE GREAT RED SPOT AND WHITE OVALS BC AND DE 

KEVIN H .  BAINES and  Robert W .  Car lson ( J P L )  

Mult i -spectral   imagery  of   Jupi ter ' s  Great Red Spot ( G R S )  and 
two White Ovals acqui red  by the  Galiho/NIMS are used   to   cons t ra in   the  
s p a t i a l   v a r i a b i l i t y   o f   t h e  vertical ae roso l  
s t r u c t u r e   a n d   t h e   d i s t r i b u t i o n   o f  ammonia i n  and 
around  these  most-prominent   ant i -cyclonic   features .  A l l  t h r e e   f e a t u r e s  
e x h i b i t  a h igh-a l t i tude   core   spanning   about   3 /4   o f   the i r  
v i s u a l   s i z e  when viewed  with  moderate  absorption  wavelengths, 
i nd ica t ing  a b u l k   e l l i p t i c a l ,  "wedding  cake"  shape  in   their  
overa l l   th ree-d imens iona l   c loud   s t ruc ture .  A d i s t i n c t i v e   s p i r a l  
p a t t e r n   w i t h i n   t h e  GRS co re  is seen  in  moderate  methane  and 
hydrogen  absorption  bandpasses.   This  pattern - which  has  been 
modelled  to show a 2 km v a r i a t i o n   i n   c l o u d t o p   p r e s s u r e   w i t h i n  
the  GRS - is  incons i s t en t   w i th  a d i f f e r e n t   s p i r a l - s h a p e d   p a t t e r n  
observed  in  ammonia-sensit ive  wavelengths,   thus  indicating 
s p a t i a l   v a r i a b i l i t y   n o t   o n l y   i n   t h e  column abundance  of ammonia 
wi th in   t he  GRS, b u t   i n  i t s  mixing r a t i o   a s  w e l l .  

White  Ovals BC and DE were observed  in   February 1 9 9 7 ,  j u s t  a yea r   be fo re  
their   unusual   merger   into a s i n g l e   f e a t u r e .  A t  t h e  t i m e  of t hese  
obse rva t ions ,   t he   cen te r s  of t h e  two ant i -cyc lones  were -16 degrees   apar t ,  
separa ted  by a complex   cyc lonic   fea ture   which   exhib i ted   unusua l   spa t ia l  
v a r i a b i l i t y   i n  i ts  appearance  in  images acquired a t  ammonia-sensitive 
wave leng ths .   In   pa r t i cu la r ,   t he   no r the rn   ha l f   o f   t h i s  
f e a t u r e   h a s   t h e   l a r g e s t  ammonia column abundance  seen  within  the  environs 
a round  the   whi te   ova ls ,   ind ica t ing   unusua l   var iab i l i ty   in   e i ther   c loud  
s t r u c t u r e / a l t i t u d e   a n d / o r  ammonia humidi ty   within  the  cyclone.  
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